a b s t r a c t Objectives: To present a clinical case and to conduct a non-systematic review of the literature on peripartum cardiomyopathy, and to describe its incidence, aetiology and pathophysiology. Material and methods: With the authorization of the Ethics Committee of our institution, we present the case of a patient of mestizo ethnic origin who developed asthenia, adynamia, lower limb asymmetrical pain and functional class deterioration during the post-partum period, and her management in the Intensive Care Unit and final outcome. The search of the literature was conducted in PubMed, Scielo and Bireme.
Introduction
Peripartum cardiomyopathy (PPCM) was first described in 1880 by Virchow and Porak, who found an association between heart failure and puerperium. In 1937, Gouley et al. found an idiopathic origin affecting young healthy women during the postpartum period. Its incidence, aetiology and pathogenesis are unknown. There are six case reports at a national level, but lacking ethnic information. Women of black race are the most affected in the world. 1
Patient information
We present the case of a 23-year old female patient, G1P1C1V1A0, housewife, living in Umbita (Boyacá, Colombia), of mestizo ethnic origin. She weighs 45 kg and is 1.50 m tall. She has no history of disease or genetic disorders, and her surgical history was a caesarean section for her first pregnancy, at term, due to foetal macrosomia, with no complications.
Clinical findings
On postpartum day 30, the patient developed a picture characterized by asthenia, adynamia and cramp-type abdominal pain, with lower limb oedema, choluria and non-quantified fever, accompanied by functional class deterioration. Findings on physical examination included hepatomegaly, and marked abdominal distension with progression to anasarca within an unspecified time period.
Diagnostic assessment
The urinalysis performed at the referring institution suggested urinary tract infection. Treatment with piperacillin/ tazobactam was initiated but was then escalated to vancomycin given the absence of clinical improvement. Later, the patient developed asymmetrical lower limb pain and venous Doppler revealed left deep vein thrombosis (DVT). After 15 days without clinical improvement, the patient was referred to our institution.
The patient presented to the emergency room with hypoxic respiratory failure secondary to pulmonary oedema, requiring invasive ventilation, vasconstriction with noradrenaline and intropic support with dobutamine. The patient was admitted to the ICU with jugular engorgement grade II at 45 • and cardiac auscultation revealed an aortic murmur grade II and rales in both pulmonary fields. Additional findings included abdominal distension with hepatomegaly 3 cm below the coastal ridge, tenderness on palpation and anasarca, grade III oedema of the limbs, and asymmetrical left limb diameter. The neurological exam was normal. The patient developed multiple organ failure (see Table 1 ). Renal replacement therapy was initiated, and antibiotic coverage was scaled up to meropenem and linezolid due to suspected septic shock originating in the unirary tract, with no microbiological isolates. The initial transthoracic echocardiogram showed severe overall contractility disorder, with 12% left ventricular ejection fraction (LVEF) and 15% right ventricular ejection fraction (RVEF), and a 49 mm end-diastolic left ventricular diameter (LVDD). Brain natriuretic peptide (BNP) was at 4349 pg/ml -the cut-off point for heart failure being greater than 500 pg/mlleading to the diagnosis of peripartum cardiomyopathy.
Therapeutic intervention
The patient was infused levosimendan 12.5 mg (two doses) at a rate of 0.1 mcg kg −1 min −1 over 24 h. Heart failure management was optimized by reducing ventricular response through the use of carvedilol, a cardioselective betablocker, together with enalapril, an angiotensin-converting enzyme (ACE) inhibitor, and spironolactone, in order to block the renin-angiotensin-aldosterone axis (neurohumoral block).
Table 2 -Special tests.

Laboratory tests Result
The patient had a favourable course with improvement of the haemodynamic and blood gas profiles, leading to the interruption of vasoactive and inotropic support. The BNP values dropped (see Tables 2 and 3 ). The invasive ventilation strategy was used successfully for 11 days (see Table 4 ). On ICU day 11, the patient recovered spontaneous diuresis and replacement therapy was discontinued. Finally, the patient was transferred to the ward for management by internal medicine for heart failure. The endomyocardial biopsy revealed oedema, with scarce and scattered interstitial lymphoid infiltrate, no evidence of thrombotic lesions or vasculitis, cardiomyocytes of varying sizes with large oval nuclei, round and irregular, no deposits of amyloid-like material, in a pattern considered non-specific. The patient is being worked up for cardiac transplant. Forty-five days after admission to the ICU, a new echocardiogram showed evidence of discrete recovery of left and right ventricular ejection fractions to 18% and 30-35%, respectively. However there was an increased left ventricular diastolic diameter (LVDD) (see Table 5 ). No adverse or unforeseen events occurred during the entire hospitalization period.
Discussion
Peripartum cardiomyopathy is idiopathic, characterized by heart failure with left ventricular dysfunction. It occurs within a time period of five months after the end of pregnancy, with no other cause to explain it. 1, 2 The true incidence or prevalence is unknown, and the range of distribution is wide, depending on the geographic area -1:4000 live births in North America; 1:299 in Haiti; and 1:100 in Nigeria. [3] [4] [5] Risk factors include older age, black race, prolonged use of tocolytics, obesity, exposure to psychoactive substances, and poverty. 2 In their meta-analysis, Bello et al. found that the presence of pre-eclampsia, gestational hypertension, multiparity and twin pregnancy are high-risk factors. [6] [7] [8] We found two national reports including 6 patients (see Table 6 ). 9, 10 The aetiology and pathogenesis of this disorder are unknown, but several hypotheses have been proposed. These include viral myocarditis, an autoimmune or abnormal haemodynamic response to pregnancy, genetic susceptibility, malnutrition, and apoptosis. The opportunity to perform an endomyocardial biopsy, for medical and administrative reasons, implies a very wide range of microbiological isolates ranging from 0 to 100% of cases. The viral isolates that have been described include cytomegalovirus, parvovirus B19, Ebstein Barr, herpes simplex type 6, H1N1, influenza A/B. These may act as triggers to the development of an autoimmune response or simply constitute incidental findings given the similar incidence of isolates that has been found in patients with no peripartum cardiomyopathy. [11] [12] [13] . There is probably more than one trigger and it has been thought that foetal cells might create a form of microchimerism that could explain the response. High levels of interleukin 6 (IL-6), tumour necrosis factor (TNF) and C reactive protein have been found, making them mortality predictors. 11 There is no clear knowledge about the role of micronutrients such as vitamins A, B12, C, beta-carotene and selenium and, moreover, it varies by geographic region. Poverty could increase the susceptibility to infections. 1 Diagnosis is made by exclusion and confirmed by echocardiography when left ventricular ejection fraction (LVEF) is lower than 45%. 2 The therapeutic strategy in PPCM is the same as in heart failure. The time of diagnosis, either prepartum or postpartum, is critical for determining the choice of medications. Beta-blockers may be used during pregnancy, although they are associated with low birth weight. During the postpartum period, it is appropriate to add angiotensin converting enzyme (ACE) inhibitors together with the use of diuretics. Additionally, digoxin may also be used. 14, 15 Mestizo  G1P1C1V1  NO  12  49  YES  NO  2  32  NI  G3P2C2M1  34  30  NI  NO  NO  3  21  NI  G1P0  33  35  56  NO  NO  4  40  NI  G2P1  34  20  57  YES  NO  5  30  NI  G1P0  Miscarriage  32  56  NO  NO  6  21  NI  G1P0  21  25  59  NO  NO  7  21  NI  G1P0  38  25  60  NO  NO OP: obstetric profile; LVEF: left ventricular ejection fraction; LVDD: left ventricular diastolic diameter; NI: no information. Source: authors.
Bromocriptine is being used as adjunct to block the 16 kDa receptor, which has been implicated in the pathogenesis of PPCM, in order to recover left ventricular function. The regimen proposed is the following: start with 2.5 mg every 12 h for 15 days and continue with the same dose for six weeks. Side effects are of thrombotic origin. [16] [17] [18] [19] Levosimendan did not modify mortality when compared with the control group. Likewise, there were no statistically significant differences with the survivors in the control group in terms of LVEF, pulmonary artery systolic pressure (PASP) and the final left ventricular systolic/diastolic diameters. A dose of 0.1 mcg kg −1 min −1 for 24 h was used. 20, 21 Anticoagulation with low-molecular weight and unfractionated heparins is safe during pregnancy, when LVEF is less than 25%. Unfractionated heparin is preferred because of its short half-life and reversibility in an emergency. Warfarin is recommended during the postpartum period and emphasized in patients receiving bromocriptine. 2, 15 Goland et al. found that prognosis is tied to an early diagnosis. Delay in diagnosis of more than one week, associated with a left ventricular ejection fraction (LVEF) lower than or equal to 25% and non-Caucasian race, increases the possibility of developing major complications: ventricular cardiac arrhythmias, cardiac arrest, thromboembolism, refractory heart failure and the potential need for heart transplant, and death. 22, 23 . Among the group of myocarditis, PPMC has a probability of LVEF recovery of more than 50% at 6 months in 80-90% of patients that meet two criteria: LVEF greater than 30% and end-diastolic left ventricular diameter (LVDD) under 60 mm, compared to 30-40% of cases with LVEF under 30% and LVCC greater than 60 mm. 12, 24 Pillarisetti et al. propose cardiodefribillator implantation (CDI) in the group of patients with left ventricular function under 30% and LVDD greater than 60 mm for primary prevention of sudden death. 25 Mortality varies by geographic region, between 0% and 19% in the United States, and 14-16% in Brazil and Haiti. In the United States, the rate of heart transplant is between 6% and 11%. Factors associated with higher mortality include parity greater than four, older age, and black ethnic background, which is associated with 6.4 times higher mortality than in Caucasian women. 2, 5 Six reports were found in Colombia: one case at Valle University Hospital (Cali) and the remaining 5 as part of a retrospective study on heart disease in pregnancy conducted at Clínica El Prado (Medellín) between 2005 and 2009. 9, 10 In 2005, the population of women between 15 and 49 years of age in Medellín was 754,580 accounting for 30.19% of the total population of the city according to that year's census. 26 Our patient of mestizo origin -not very studied worldwide -is similar in terms of age and first gestation to the national reports. The six cases reported at a national level occurred during pregnancy with a mean LVEF of 26% and LVDD of 57.6 mm, but there is no information regarding their ethnic background (see Table 6 ). Only one patient required levosimendan, none required heart transplant, and there were no deaths. Our patient, with a LVEF of 12% and LVDD of 49 mm -diagnosed by exclusion more than 15 days after the initial visit -required invasive ventilation, vasopressor, inotropic and inodilator (levosimendan) support on two occasions. Endomyocardial biopsy is delayed due to the clinical compromise, with a finding of a non-specific pattern.
Conclusions
Peripartum cardiomyopathy affects a young and healthy population during a period of time ranging between the end of pregnancy and five months postpartum. The aetiology and pathogenesis are unknown, but several hypotheses have been proposed: viral myocarditis, autoimmune and/or abnormal haemodynamic response to the pregnancy, genetic susceptibility, malnutrition, and apoptosis. The prognosis of recovery of left ventricular function (LVEF) depends on early detection within seven days of the onset of symptoms, an initial LVEF greater than 30%, and a left ventricular diastolic diameter (LVDD) of less than 60 mm. Mortality is associated with parity greater than four, older age and black race (6.4 times higher than in Caucasians).
Patient's perspective
The patient and her family had positive feedback about the experience.
